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The prospect ef utilising such vehicles for serial reconnaissance has. been ons ; 
of the strengest incentives in their development. Beginning with early RAND studies, 
the possibilities of television and ferret satellites have been discussed and explored. 
At the present tine, three major systems studies are in progress under ARDC sponsorship. 

these stadies is motivated by the conviction that military intelligence of great 
value will be obtainable from recennaissance satellites. There is a strong désire by 


eee oe eee ares ne eer ee ene SRO TON EEE nen. 


questionsts + 


(1) What is the characteristic image deteil required for recoguition of - 
important intelligence targets? oo :  & 


(2) ‘What is the image quality obtainable with the different satellite 
systens now contemplated? 


| ids eiidbieiee ails tic catalan: anni Gy tale aid 0k teetils ciate ; 
naissances the present discussion and ee beached alae limited te Visual 
reconnaissance | 
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: Qa the two questions which have been cited, the technical date new available are 
ci orale This eircunstence threatens to slew dew the t of. récen- =, 
, The difficulty has been recognised by ‘the. Air Force, snd a 
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| ESTABLLa A GOYRD BAS1S FOR T3S FUTURE PLANS. 


z me ae rae 

focesslons: hi'the. Panel has hed with Air Fores | 

- eertire a } For ‘the major intelligenes nee can new be 

foreseen, the. odvantiipe'e ‘of. high: image resolution are ef decisive 30 NCS. a i 

Growing threat of'ints a1. ballistic missiles has put-a van: large poeta os 

he ‘recognition of. cdjects with ‘characteristic dimensions of 20 feoher Weise. 

is a In this situation, it is not too early to examine the price of high resolution: 

‘ Heavier demands will be ee eee Se eee ee 
fises will have te be made in either completeness of cover or frequency of surveillance. 


THE RECONNAISSANCE PANEL. RECOM@OMDS IMMEDIATE CONCENTRATION OF THE RECOMNAISSANCE 
SATELLITE EFFORT ON HIGH RESOLUTION IMAGE SYSTEMS AIMED AT THE RECOGNITION OF GROUND . 
_ OBJECTS WITH CHARACTERISTIC DIMENSIONS OF 20 FEET OR LESS. THE DEVELOPMENT OF PIONEER 
‘SEARCH SYSTEMS OF SUBSTANTIALLY LOWER RESOLUTION APPEARS JUSTIFIABLE ONLY TO THE EXTENT 
TO WHICH SUCH SYSTEMS MAY BE NECESSARY STEPS IN REALTEING THE PRIMARY HIGH RESOLUTION 
‘GOAL, OR 1M DIRECTING THE HIGH RESOLUTION SYSTEMS 70 PRIORITY TARGETS. 


| The achievement of a high resolution satellite systen will be contingent on con- 
ponent improvements of substantial magnitade in such different fields as attitude 

, control and stabilisatien, photosensitive materials, image storage deviced, and physical 
-7 peeovery techniques. System contracts will be most fruitful if they provide financial 


iatitade for fundamental component inprovenent werk in areas specified by the systens 
contrastors. 
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‘the current system design studies in this field have been greatly benefited by the 
Air Force's program of giving the contracters a broad background of information on Es. 
military ebjectives. The Panel wishes to endorse the view that the challenging problems 
Of satellite reconnaissance will be most effectively solved if the contractors! ob- 7 
 Jective is not a vehicle of specified performance, mor an imige recording system of 
eet Spare renseee? but rather a set of intelligence results of high military 


THE RECOMMAISSANCE PANEL: 
Dr. Carl F. J. Overhage, Chairnan 
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- SUBSECTS mer fp bye 


. le naahias with Ite cclonel Riepe, I r attended a: two day 
briefing at RADC on the WS IR7EL technical support. ae 7 
centers _& copy of the agenda is attached. ‘RADC is responsible for, 
, ee ee ae 
Ling Tank water, the old Preject 2115~ 


De With a few exceptions the RADC support of WS 117L is well 
conceived ani effectively opereted. The Center has established an 
ARS Special Research Studies Group under the charimanship of Dr. 
Duncan MacDonald of Boston University for the purpose of regularly 
reviewing and evaluating the center efforte in support of WS 1271. 
&&% the briefing the Research Studies Group was represented by Dr. 
MacDonald, Mr. Walter Levison, Boston University, and Mr. Amerin 
Kats of RAND. ‘heir critique of the RADC presentation was very. 
wortimhile and should serve as excellent guidance to the Center. 


3. I discussed with Center and Lockheed eoantatives 
(headed by Mr. Libby and Mr. Salter respectively) their respective 
roles in the technical areas involved in regard to WS 1271. T told 
them that it was the position of this office that, mbject to the 
availability of funds and desireability of program, we would con-_ 








_ tinue supporting the center effort as long as it furnished valuable 


Se ee I pointed 

out, however, that this did not relieve Lockheed of the responsibility 

of insuring necessary inputs to the aystem development program in the 
tem areas concerned in their role as prime systems contractor. 


I stated (with RADC agreement) that we would encourage Lockheed 


working directly with the Rome contractors that this did not 
involve Lockheed redirection of the RADC contractor's effort. If 
Lockheed felt that redirection of effort was necessary this could 
only be accomplished by their request through us to Rome. In answer 
to a question from Mr. Salter, I stated that we would have no ob- _ 
jection to Lockheed establishing a subcontractual relationship with 
the Rome contractors any different than the considerations involved 
in any proposed Lockheed subcontractor. We would, however, want to 
ee ee ee ee re ee 


_. Mas-avident since. thie would be a vaste of funds. ee Hee 
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SULJECT: Use of Light Amplification Techniques in the Visual 
Reconnaissance Suosystem of S 1L7L ll... | 


| TERUs Air Force Plant Representative 


Lockheed Aircraft Corporation | 


‘70: —- Lockheed Adreraft Corporation 
; Missile Systems Division 
ATTN: Mr. J. He Carter 
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DOWNGRADED AT 12 YEAR 
INTERVALS; NOI AUTOMATICALLY. 
DECLASSIFIED. DOD DIR ‘5200.10 - 
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lhe It is recomended that Light anplification techniques be 
investigated as a possible means of increasing the capability of the 
Visual Reconnaissance sire dae of W17L. | 


SIGNED 


FREDLERIC Ce Ee ODER 

' Lte Colonel, USAF oe 
Assistant for WS 171 
Technical Operations. 
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MEMORANDUM FOR: Colonel Terhune Yew T 29 1986 
General: Ritlend 


SUBJECT: Reconnaissance Symposium at Fairchild Canere and 
| Instrument Corporation 


il, The Reconnaissance Symposium at Yairchild Camera on 
Instrument Corporation was attended by Captain Troetschel and 
Captain Conway of the WS 7L office. 


2. The equipment displayed and discussed was ehekowreniis 
equipment for the RB-58 Weapon System. This included aerial 
cameras and ground Photographic processing equipment. 


3. The serial cameras shown do not have the resolution 
capability required for W 1171 and are not applicable to the 
program. The suitability of the ground processing equipment 
would require further investigation which was not possible at 
the Symposium. Discussion of W 1171 ‘spplications was not. 
attempted for security reasons. 


4. An interesting device shown was an Ultrasonic Light 

_ Modulator which might possibly have some application in video 
recording. It was stated that one hour of video information 
could be stored on 1000 ft. of 70 mm film with this device. 
This study has been performed by Fairchild Camera and Instru- 
ment Corporation under Air Force Contract No. 33(039)-9339, 

and monitored by WLEW at Wright Air Development Center, Wright~ 
Patterson Air Force Base, Ohio. We are requesting the technical | 
reports on this study for further ee 
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Lt. Golonel, USAF 
Assistant for W 117L 
Technical Operations 
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29 October 1956 





Mr. HL. Hibbard 


Senior Viee President — 


Leckheed Aircraft Corp. 


P. 0. Bex 55i 


. Burbank, Califernia 


Dear Hall: 


For some time The Ramo- Wooldridge Corporation's Communica- 


tions Division has been successfully producing and delivering certain 
electronic equipment for a highly classified mission. This mission 


has required from us some rather remarkable developments of | 
airborne equipment ca an unprecedented time schedule. The tech- 
niques needed were very advanced, so that the praject was difficult 


both from the stendpoint of research and development and preduc- 
tion. We are very proud of the work that we have accomplished on 
this project, and are naturally very interested in seeing the results 


applied to ether projects where — WS LI7L appears te 
us to be such a project. | 


As you probably know, R-W did not seek syetems responsibility 
for the 117L project, the major réason being that we wished to 
maintain ourselves as eligible for hardware development and pro- 
duction. Fer one thing, we felt that we might be in a position to 
make an important coutribation to this program hardware-wise 


because of the similarity that we thought might exist between what 


our Commanications Division had already done and what Weapon 


System 117L requires. | 


Unfortanately, until recently the security rules applying to our 
work were so restricting that it was net poasibie for as even to 
disclose this work te the key people of your organization on 117L 
(and net even to the kay peaple of WDD). General Ritiand has been 
fully aware of eur preject because he was coucerned with it from 
the Washington end before joining WDD. He is aware of this letter 
ta you, and feels that full knewledgeability of our wark in this area 
would be beneficial te you en the 117L project. A recent relaxing 


ef the security restrictions has made it possible for us to disclose 


this work to the key WDD officials involved in 1171. Also, at this 
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time, we would like to proseut to you the poteutialitics of The Rame- 
ee eee te provide certain 












ef these epeniat alzbosne compoenaute. th andes Sve us te sliee poe 
what we have and alléw you a,sedbistic ¢ te aasess the 
advantages to you of exploiting dur ax | 


successful pursyit of your prefect, erase ae fer you 
to visit us. Than pon wen sieeve: oll sapests of the geegran, in- 
cluding the equipment itself sui eur facilities for producing it. 


While the security restzictions lave boon relaxed, they have act | 
been lifted te the eittent that we can be completely free in our iavi- 
tation te you as te attendances. Since some lead time is required, 
I did seme guessing and have already initiated a request that in 
addition to yeurgelf, Leuia Rideaour and Jack Carter be cleared 
to have fall aceeds, By the time. you will have :regd thié and have been 
able to-choete & date for a visit here, we shall probably have a con- 
firmation of €learance fer yeu. | * 


i Sieh tie dies Wiiaies aide Ubinas alte alae Mania Me iets hie 

these possibilities, and that yeu and your associates will come over 
for a presentation. If you can do so, | weald suggest that you choose 
some morning aad remain to be our guests at lunch. — 


Sincerely, 


UR ETLRAL STONED * 
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The reconnaissance missicn may be considered in three operational phases. The 
. first is concerned with the reconnaissance problem in peacetime, the second with infor-_ 
mation relative to a D-day strike, and the third with wartime reconnaissance. Technical 
accomplishment of the task in these three cases might require different reconnaissance 
systems and, in addition, political considerations enter. in connection with prewar 
-« Yeconnaissance activities. It would be well, therefore, to discuss these tasks sepa- 
, . rately. The discussion will be limited to aerial reconnaissmce systems and will not 
‘ ‘concer. iteelf with the special problems associated with limited wars. ; 
ve a “The peacetine reconnsissance mission 41s, in the main, directed at providing a 
continuous high order of intelligence data on the entire spectrum of the eneny's war~ 
Oe es ee te 
‘might be launched. Unfortunately, at present, even pioneer-type information does not 
appear to exist insofar as the USSR is concerned. It is, of course, obvious that 
‘precision mapping of the extire area is a basic requirement for the intelligence job. 
During the IGE, intercontinental distance ties will be established to a high degree of | 
4 aecuracy and with pioneer reconnaissance information it wuld then be possible to * 
“locate accurately any target point in the USSR with respect to any point in this country. 








“ 3 - or’: next essential step beyond the ‘ploneer napping requiresient is the definition::.: 
ss we OF - thy ag target complex to required accuracies, Soft targets, such as cities,. will have. 
2 hoe. 


:aecated through the simple mapping function, but the major problems will pad 
istiens. such as remote facilities, strategic air bases, and in particular, possible: 
ts sach as ICH launch. complexes. Alttieugh. all of these can. ly "be. 177? 
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wements of equipment, personnel, new construction, snd, in particular, the detection 
¢wmusual. preparations which may suggest hostile intent. A useful adjunct would. alse 
be ‘the gathering of weather inforsation ever the USSR, and the improvenent af metecro- 
logical forecasting for this area of the world. 


These considerations imply, therefore, a continuous ond id acauiaaaive monitoring job. 


An important element of a reconnsissance system is, of course, the capability for 
detection of initial attack, As mentioned above, an effective system will have the 








_eapability of assessing warlike preparations and of causing the activation ef Alert 
procedures. ee ee en genrne O eeay eeee e e 


becomes parenount. | od 


i hin sail ict Seal, “is Wail dei lb oh ail cacti 
bomb damage assesanent, the lecation of new targets for the strategic weapons, moni- 
tering of the enemy's See ee ee ee eee eee ee detection 
of new attacks. 


‘As will be developed in later pertiens of this report, the only system which appears. 
te. have the capability of accomplishing all these tasks satisfactorily is a suitably 
instrumented reconnaisssnce satellite. Its capabilities and.its potential value suggest 

te. 
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| ' It also appears possible that on interim cspability for carrying out the vitel 
peacetine reconnaissance funetions that have been discussed is tealisable with high 


“a aircraft and balloens. Such a program would, obviously, be of great value. 


| While the use of recomnaissance satellites poses certain pelitical questions, these 
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the most fruitful methods for the collection of reconnaissance data at the present 

time appear to be photographic, radar, infrared, and elect: ‘techniques, and 
combinations thereof. The usefulness of these methods depends upon a muber of factors, 
ineluding resolution, coverage, security during acquisition, all-weather operations, 
and vulnerability te countermeasures. In addition, such fastors as sise, weight and 
complexity, and installation and maintenance difficulties must be considered. 


At the present time, photography gives the best resolution and is the most valuable 
y -%o01 in high altitude reconnaissance. However, in connection with the use of film, it 
ae __ appears highly desirable te pursue programs for the development of films that are in- 








sensitive to radiation. These are important from the consideration of effectiveness 

-, g@gainst countermeasures. Flurring, due to ground motion, is eliminated by swinging 

) mounts or by continuous strip photography using a moving film, By these mens and by 

. gpecial mounts te minimise engine vibration, resolutions on the order of hO lines per 
millimeter can be achieved with reconnaissance aircraft. Among the limitations of this 
tool are the needs for adequate’ weather conditions and adequate light, and the fact. that 
the photograph must be brought back to base to be useful. Television reconnaissance 
techniques are under investigation to eliminate the last limitation. Hewever, television 
eae ee ee 
ne eee ee Sees 
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ae “iis Gk ein ds he 300 miles sbove the earth's surface 
will: travel. about 5 miles: per second and make 16 revelutions around the earth per 
day. A single satellite in a polar orbit will make four passes per day en the 
average over a square area 2000 miles on a side and centered at 50° latitude. 


if camera could be mowted in a satellite that is attitude stabilised te about 
one degree, With the use ef a six-inch focal length and fine grain continuous strip 
film, it should then be possible to obtain a resolution of 100 lines per millineter, 
which is equivalent te a 180 te 200-foct resolution on the ground. this method a 
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. satellite can continously photegraph a sone 100 miles wide at a rate of 500 


| square 

miles pex second, Two passes ee ee 
400,000 square miles per day. area of four million square miles would thus take 
ten days to photograph if no a aus canes tenets aa cs eee 
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sones. 
about a menth to map ou % the entire area. | 


‘During the operation the film would pass through the camera at sbout 1/10 of an 
inch per second. When sufficient exposed film was accumilated, the be 

developed, dried, and stered pending readout. . Readout could be accompli 
as communication had been established with the ground station by | 

film with a narrow beam of light, converting the energing bean i ( 

pulses, and tranamitting this modulation to the ground. Te reproduce the pictures 
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Satellites fer visual reconnaissance at higher altitudes are scmetines discussed 
and higher altitade has seme advantage. At higher altitudes, satellites have greater 
coverage ef the ground and are harder to destroy by eneuy action. ‘A third advantage | 
oyna ews Yoong income ee Sg edge egal lia 
can be accomplished with fewer satellites at. higher altitades. 


7 Higher altitede, however, sss Gieebiestacew ends G0 d dangle seme daca tie 
rn “with the ground station ond less paylead for a given prepulsion aysten. In addition, 
-  - &f one desires resolution approaching the details discussed in the preceeding para- — 
-«gtaphs, significantly higher altitude suffers a very sericas disadvantage in that the 
requirement for a camera of longer focal length mst be associated with better attitude 
C stabilisatien. It turns cut that the restoring torque due to gravity, which is relied 
| te Se Sores SRR, Winton Seteniy Sim Wee Wek Benes 96 Te Sirians: 
from the center of the earth. A satellite with ee 
abeut 7500 miles would therefore have about 1/27 of the restoring torque that would be 
ee ee a ee ee ‘Similarly, the so-called 2h- 
pant wr rer-setethe yang at cing. tion ‘staying above the same portion of the earth 
indefinitely would have a restoring torque meunting to about 1/200 of that experienced 
by a RO-mile altitude satellite. sbeserieene at the lower altitude may, however, serve 
to develop the teclmical skills that will be required to rise, to higher orbits. 
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, The techniques that have been described are all within the state-ef-the-art or 
modest extensions of it. All of them are secure in the sense that there would be no 
way for am enemy to know that reconnaissance activities were being carried on. 


Radar is not considered to be a useful technique in a satellite platform fer two 
veasons. First, a large amount of power would be required. Second, adequate resolution 
\ does not appear to be feasible at the present time. In addition, of course, radar 
scanning would be observed by the enewy and wuld be subject to jamming. 
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| In the discussion so fer, it has been assumed that the information in the satellite 
_ will, be commmicated to the ground by electronic readout. This is necesssery if the re- 

+) quired information is te reach our intelligence centers as soon as possible. Under 

certain circunstances, however, it may be desirable to consider physical recovery of 

information by such means as ejection of a re-entry capsule. This procedure is not 

- dmpossible, but does present a significant development effort. It might be necessary, 

however, to resort to this technique if enemy jamming of our ground stations made it 

difficult or impossible to acquire the | mal Simiierly, if one wanted — 
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desirable. For example, there might be a need to map the entire U.8.S5.R. and China 

plus aii Iren Curtain countries within one month. In this cage the best procedure 
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gE) Operational Intelligence Date Tandling (utrterne), Project #4061. 
# | (a). ‘Dispersal Base Data’ ‘Handling, Project #5537. 
| . (a) Miay aor Recomatseance Technical cee Contrel, 


| (ee). Electronic Data Processing, Project #5532, 

i, 7 se .  (£) Rapid Reaction Data Handling, Project #5533. 

" (g) Intelligence Library Mechintsation, Projeét 4591. 

(h) Qualitative Persemnel Requirements, Project #8730. + 


() = (3) The development program as noted excludes whele portions ef the 

' “ standard operational’ intelligence system, such as the intelligence estimating 
functions within the D/I, Hq USAF and ATIC, and the target material production 
york at AOIC and Eq 846;"and dees not include development work far or further : 
study of the special or vertical system, It nevertheless does cover many of the 
common functions such as photo, redar and infre-red interpretation techniques | 
and equipments, coding ani indexing schemes, dectment and graphic storage | 
facilities and devices, displays, computation. and data reductiqn equipment and 
ee ee ee 
applicable in part to the other areas... 2 ees oe ee 
ordéantation of this work takes into fins 
relies flow tht a eversees theatre Aly Gomand Will petistahly experiene 2h 
the 1960-1963 tine peried, 
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development of the po hagaai dine dr ger Sater or ie reached with 
accompanying available data for identification and location purposes, such as. 
mag tape, developed (uninterpreted) photographic material, wire recordings, etc. 
Further processing, 1.0., interpretation, analysis, aterage, display, disseni~ 
natien, etc. becomes intimately tied to knovledge ani understanding of the: 


( ) that these design ant develoment requirenents would be most efficiently fulfilled 
by the groupe prinely responsihle for the intelligence date handling system. 


oe If System 4381 had a full seale pregren ail all aii 
would insure the data handling eapebility ani intelligence feedback required te 
efficiently empley the ARS, this theoretical point in the WS 117L program would 
be on the ground following the electronic ani photographic precessing which 
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(2) On an associate prime coatracter basis. 


. Ge In view of the need for close ccoperation and the similarity 
between this work ani the {38L, System design and development, a USAF contractor 
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Weert 2. oe “Te ery the: piite as the ‘draft you approved witty the’ “gxveption | = 
an an a of paragraph 5 b which was revised to conform to Genérel Schriever's. 
- policy statement of 5 March 57 as contained in the attached (Inclosure 7 
-_ 2) Memoranda for the Record. : : : 
3. While the course of action proposed in the letter as the 
oa ee ee 
of this office as contained in ow staff stuiy, 20 February 57, 


"Intelligence Data Handling System Support for WS 117L" (Inclosure 
3) it is a workable solution, 


4. Itisasy estinate that a net additional four (4) officers __ 
mi to (2) searstertes vill be required to pertorn the aot aldol 
WDD responsibilities proposed in of Inclosure 1. os 
+l hy (o—gemgenst hagenete Bae complicated system ¢ | 
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: 11. PARTICIPATION, ee 
> an USAF, oe. | 
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ee APGC-I ATIC-I' USA/C/S-I e 
C ) ~ATC-I («Other ClA/1 


2. RIQURENENT AND/OR ZSTHICATION 






Meee od the Visual Reconnaissance Subivecan WS 11713) described in eco Development : 
ee Plan is designed to fulfill the military requirement outlined in: General. Opexat- ¢ 
ee ing Requirements 80 (SA-2C) dated 11 March 1955 and Systems ‘Requiremént’: 5. dated | - 
aes By 17..October 1955... The development of WS 117L wes directed by Development Di- a 


ay has : frective . 85, dated 3. ‘August ida and i ihe! Development Directive No. Mp dated 
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mechanisms that can be Command corrected will have to be , eloped. Provisions 
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ne ci atments to correct for error in- ee 
. troduced due to #S8cent vibration or uncompensated Cemperature effects. The. = 
| lenses which wil] Probably be us 





— i | Advanced Vehicle. The lens speeds will be 
Cee h/28 or faster and the lenses will. Fesolve' over 100 } per millimeter at i 
a tee “2 to.1 get. contrast. . Automa tic exposure control will be included ‘in order Co. 
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Bt 41° bé reco; assist in obtaining location accuracy to 
i atle in the Pioneer Vehicle and 1/2 mile in the Advanced Vehicle. be oad 
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"with a 6 inch focal length lens and Will be’ mounted in thé Vertical Position, — | 
yok The vai camera | 1l have a: 36 “inch lens. and will be Steerable to 4 
ae Preselected rol] axis angles. for detailed coverage of speci fic. target areas, og 
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(Mab 1 ~ General Design. Spectfication 7 oS 


t 
— A. Statement wat of the ! Problem , oe: > $e ye 
a ace area “earth satellite would provide. a platéoce, from PAT ee : ' Fe 


“Snacceasible portions of the Soviet Bloc nations could. be subjected to sur- .. roa 
veillence of various types. The problem for the ferret’ subsystem is to : : 
design equipment which will overcome the severe ‘environmental. and payload 


yestrictions and which will obtain such. data ‘concerning electromagnetic 


signals as will. provide the maximum possible intelligence information. 
B. Approach _ ) | 
| | The design of a system to obtain electronic reconnaissance information. 
from a satellite vehicle requires the sub-division of the over-all effort into 


missions. These missions must then be ordered in priority such | that, in 
general, the most useful information will be obtained first. 


Equipment design may then be optimized for each mission and separate 
equipment may be designed for each.if necessary. The ordering of missions 
should be such that information obtained from early missions will prowide 
guidance in the design of equipment and establishment of objectives for later - 
missions. In every case, the missions will be predicated upon sntelligence 
needs and not necessarily upon equipment availability. 


The general procedure must be as follows: 


1. Define intelligence objective. 


| 2. Determine which objectives can be best met by, satellite veconnais- 


3. Determine parameters and accuracies required to meet objec tives. 


4. Specify end develop equipment compatible with the physical wavi rons 
ment that is within the state of the art to receive, detect, analyze and. record 
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aoe . Expected Results | 


‘ 1, Will provide ari  tnttial electronic dansniat geaice: system toe 
that is compatible with the’ "phvetest ae “aad that will — useful 


. intelligence data. 


2. Will. datecaios hare “ehh! state: ‘of the. art must be advanced: (and 


physical limtations overcome) to satioty all intelligence’ ‘requirements placed 8 


on this sub-system. 
II. Description 


A Intelligence Requirements | | 
‘The reasons for preferring ae that, first, it is known that 


| there are many signals in this part @ spectrum which can be used as cali- 


brating or test signals and in effect: give notice that the whole equipment | 
is functioning. Second, there is every reason to believe that the national 
intelligence effort will benefit from: knowing, that there are signals i 
from geographical areas that are now inaccessible to us. There is no poin 
in using the satellite to record signale from satellite border areas, or 

along the China coast since adequate coverage is ee by ‘other cobsecnte 
methods. * | 
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: ‘The only type of 7 power seap ite: expected to be. eebipheaiy available sca 
proven by the time of the Pioneer system will be primary batteries. Weight of. 
the best available will be in the order of 1800 pounds fora capability of 200 ~ 
watts for 20 days continuous operation. ‘Availability of the radio isotope | 

power supply with batteries will enable the use of higher power for a longer 
operating time -but will present problems concerned with radiation damage, induced 
circuit noise, and heat removal. 
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=D. Receivers 





| Power consumption keeps receiver sophistication to a minimum. If 
| certain frequency bands are chosen, TWI (traveling wave tubes) development 
to produce a suitable tube with permanent magnet focusing will be required. 





E. Data Analysis and Recording 


= Power consumption and weight considerations demand maximum simplification 
of analysis and storage processes to be performed in the satellite. Satellite . 
aaalysis should be limited to essentially an encoding process with recorder 
or storage requirements being limited to multiple channel, 4narrow bandwidth, 
e.g., 10 kc/s. Requirements for the data oslyere equipment are described 
briefly in the task outlines. 


as Telemetering Equipment 


= ‘The telemetering system will make use of present standards and : 
_ techniques. No major technical problems exist here and’ no minimum specifications . 
7 are a a al at this stage of Sanaa aioe he: 


G. ‘Physical Environment of oe a 2 f a 3 ow oe Behe: 


| All estimates and calculations have been made on tthe basis of exist-_ a 
a ing and predicted a a and are. all aie to modification by projected | 
a ee . 4 : , | 
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= GecuuAitaa Ais Ga Rice 2 de ae” 
GOR No. 80 (SU-2C) dated 16 March 1955 and SR Wo. “S$ dated 17 October 195:_ 


. ape 6 Peer 


establishes the requirement for an sir Force Intelligence .D: Data Hand? fag -Systo. |. 


cepable of accepting and processing visual, ferret and infrared data From 
Satellite reconnzissance vehicles. Reconnaissance Satellit2s are expected to — 
provide « much greater number of "pieces" ofintelligence than is being coliect-c 
evaluated cnd analyzed today, or which is anticipated to be collected. by. othe? 
systems in the near future. © This great increese in quantity of collected 


| data will overtax the present intelligence data handling | system at a time 


when timeliness of information is: of ‘mounting importance.” A ‘data. ‘handling 
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system must therefore be especially designed cnd developed around ‘th: - ‘character! y 


istics of: this collection system to ‘minimize the time needed to ‘produce. moesnin: 


ful “intelligence from the coliectéd raw data. The requirement. can ultiingtely 


be best satisfied through | the planned exploitation of automation, mechani ::-tion. 
electronics miniturization and todern prodor esos type eer nsene a 


. os 


- development Ditactiva-No. 85, dated 3. 3 August: "1956, ‘and ‘System. Davahgpnsnt a 
| Directive No. 117L,. dated°17_ August 1956, direct the Savelopment, of-an ete 
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a. " Tatlored | to the collection characteristics and ‘capabilities: 
| of the. reconnaissance satellite, - | | 
i oe : Bb. Designed to centrally provide for sipid and efficient oui: 
a ‘and decent nation ‘of all satellite collected data in a manner which best ~ 
satisfies user requirements. . Set ae ao. , 


“' 


On. Betef and Military Characteristics 


This project: covers the design and development of. a completely integrated 
Intelligence Data Processing Subsystem including the equipment » techniques 
and procedures to transform recorded, raw, photographic, ferret and infrared 
data into useful intelligence. . This data processing subsystem will incorporate | 
timely intelligence feedback from other intelligence collection systems and 
agenctes to insure: 


+ ig 
> 


a. Best operational ae of the satellite sollestiion capabilities. 
= y Optimum extraction of information from the raw data collected. 


N Data will be acquired from the satellite through radio transmission 
channels and reception at ground receiving stations. The ground receiving 
stations will identify, record, and retransmit this information to a central 

( point, for simplicity termed the ARSIC (Advance Reconnaissance System Intelligence | 

Center). The Intelligence Data Processing Subsystem located primarily within 
the ARSIC will be capable of all functions necessary to transform the recorded 
raw data into useful intelligence. The functional areas which must be investi- | 
gated and considered to insure the efficient production and availability of.. 
intelligence in the forms, frequencies and quantities desired by various users 
are: processing, screening, interpretation, collation, evaluation, indexing ,. 
storage and POcKreNess analysis, erepsey: dissemination and. presentation. . 


: Dave lopeant of this subsystem must make maxinum use of the Intelligence 

Data Processing Subsystem design concept, equipment, techniques, and procedures 

recommended and/or under development in support of System 438L, "USAF 

Intelligence Data Handling System". It appears that some of.” these oe 
and eautrmense: will meet some of the ‘needs of this subsystem. | 


? 


“the WS-LL7L is being devaicped: on a : Moai ‘schedule. phased over-a | 
7 aikeat” of years.and including a “ariety of configurations, capabilities, and 
. .gseful- vehicle life spans. It ic plained to: develop the. Data Processing Sub-~ 
__ system. on an orderly growth basis which. is phased to the collection cape 
- bilities and ‘operational’ ability of the systenm.. = 
oe To. be. realistic, the o and Sealers of the:  subsyeten, must be 
ee ‘< founded upon: — doa | a el ee, Pee 
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| ya definition and/or stimlation af the taw data, (ond product) + 


. of the collection subpyatens, : 


~ (2); ae ‘analysis of the uses of hess “daftned. ak products; tees, who 


Bach separate. ‘use’ of the data musi” ‘be otudied: to; ‘astavalns the eiccaaing. 


2 ce gteps involved from the initial receipt of the ‘av. date through the production - o | 


“ot _.of a finished output which best satisfies that’ use.° Once the end products: 
ou . o£ the collection subsystems. are defined, a design ‘for efficiently processing 
i the information can be sensibly conceived. Simultaneously, research effort 

must be initiated to attack technical ‘problens: that threaten the development 


¢ 


Se 
é 


ae ee | “wants what Anformation, for what use, how often, and’ fa what form. | s 


of vitally needed equipments. Large scale equipment development efforts © | ad 


will normally follow the completion and be guided by the system design frame- 
work and the results of the Equipment Application and Techniques Exploration 

Task. Following the equipment development and testing, the components will 
be. combined, installed, and tested as a system to point out the finel modifi- 
cations and debugging required before it is operationally ready. | 


In order to meet the changing. capabilities of the collection systems it 
will be necessary to conduct a cqntinuing research and technical deve lopment 
: _ effort on techniques and procedures for application to the more advanced ~ 
x | facilities. The concept of the initial data handling center is one’ of rétative 
simplicity. Limited amounts of mechanization and automation will be adequate. 
to handle efficiently the early data yields of the ARS. This will provide 
the capacity for the orderly evaluation and development of more complex 
components to meet more stringent requirements as the system grows. 


ox tad 


: e. Tasks 
The areas which will ceauivs development effort have been divided 
into general functional areas as listed below. As work progresses these 
_ tasks will require expansion to reflect various intelligence functional areas 
- and/or to relate the development work required to the particular sensing tech- 


nique employed. Operational characteristics, to the degree possible at this —_ | 


ca are included in the general coats specification of the development pian | 


me) ‘Task No. 39856 = Simulation of ARS Data Input 
Contractor: Rot Yet. Determined : os es Le 


ee 
fs ae Oe 
ov) oo 4 Pa oe Pe 


mer 


"Technical Advisor: tir, F. Kelly, RCWIO, Intelligence Laboratory . fhe 


RADC, Rome ;. New York 


The eiiiiek of thi's task- 4s to ‘pealiatically jatate all types 
: Of. predicted end products of the successive collection: versions of this: 
Pistoene cag These simulated end. products: should include the range of° ‘resolution, 4. 
a ae : : COVEE, Shep sev grama in and: Saruea A value tapas toe or eee: This data. is. Ae 
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oy | fundamental ‘in iteeaiete the usefulness of the raw data. to the. waciagy of 


Cas, 





potential users, and, ‘consequently,,; the: requirements for the ‘processing . 
involved. Results of this. -phase of ‘the- work will ‘be. the basis for the final. 


es = design of the data-handling system; and will ‘determine the. ‘procedures and 


ve characteristics of the equipment ‘needed ‘to: best’ ‘satisfy the data‘processing ~~ .. 
piercer for each subsequent version "OF: the eeccmnatesence: vehicles: oe 


(2) Task No. 39857 - Intelligence Data Processing System Design 


Soaceacken: Not Yet Determined 


Technical Advisor: Mr; R. Libby, RCWL, Totelligence Laboratory, 
: Rome, New York | 


This task embraces the study work required to produce a design of ao 


Subsystem (including procedures, equipment and technique) to efficiently 


transform the collected raw data into useable intelligence. Basic input 
data to this design study effort will be supplied in part by the simlation 
task. Possible uses of the collected product against the intelligence needs 
of major elements of the intelligence community as well as such factors as 
operational desirability, technical feasibility, and logistic supportability 
will be considered in arriving at the preferred system design. 


@) Task No. 39858 - Equipment Application and Teshalgue Experimentation 


Contractor: Not Yet Determined 
Technical Advisor: —ist/Lt. A. Buckland, RCWIO, RADC, Rome, New York. 


The objective of this task is to provide a source of technical know- 
how for individual application to the variety of functions and processes 
included within this subsystem and to single out apparent shoke points in the 
data handling system against which investigative effort should be’ concentrated. 


It will provide input to the systems design group concerning the feasibility 


of techniques and equipments which exist or can be developed. and made available 
for systems integration. The output of this task will be ge cecal and. technical 


oe to form the basis for: | 


(a) Selection and modification of cetettag coumaéteal. and in- 


| development: equipment. eae | cs 


(by the performance characteristics and dpa Poet ious of the 
——— items required, apcreios the optimum technical spprgech. | 


‘, ae 


@ ‘Task. Wo. 99859 - ‘Kouipment Development 0 ot 
| _ Contieatén::| " Not’ ‘Yee Determined = a - - : ee ae a Boe. 
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ee “hE a oy The ebiactive: of this ‘cask is to. ieay. develop chose Satauare tens 
7 which are not commercially available or-in. ‘development, but required by:this:. 
sub-system. Included will -be- modifications to. existing 6quipment : when. 
appropriate to insure their: thaximun applicability.” Guidance on. the itens to 
be developed and their functional specifications ‘will stem from: ithe’ ‘Systems. oo. 
- Design. Task and the Equipment Application and. Techoique br aaiege acre ah task. | 


G) ‘Task No. 39860. - Intelligence Data Processing Subsystem ee 
gration and Te . pae 





_ Contractor: : Not Yet" Determined 


Technical Advisor: Mr. R.. Libby, RCWI ‘ Intel igence Labora tory, 
RAnC m Rome, New York 


| The objective of this task is the accomp1ishment of the everett | 

. Contractor systems management functions to insure its operational availability, 
prescribed performance, and its working integration with the other. parts of 
the intelligence system. It will include but not be limited to: the systems 
engineering, complete installation and equipping of the ARSIC, and the combined 
test of all individual items which comprise this subsystem under simulated 
and qperational uses. Conmand Post Exercises (CPX) using products. ‘o£ the 
simulation program as well as test run data from the functional test éf the 

P visual, ferret, and infrared subsystems for input data will ‘be accomplished 

{ . to checkout and modify the individual Eoeeeen and overall ic all procedures, 

ss operation » and performance. 


a 6. 


(6) Task No. 39855 - Intelligence Parameters and Data Processing 
| Subsys tem Criteria Studies 2 


Contractors: Planning Research Corporation 
10966 LaConte Avenue “4 
Los Angeles, California , 


Aero Services Corporation 
210 East Courtland Street 
perecereoee ; Pennsylvania 


Physical: Research Laboratory, Boston m University: | 
. 707 Commonwealth Avenue. = =... a ee 
Boston, Massachusetts « he. a ; 


Ohio biste University 
Columbus, Ohio 


Battelle Memorial Ineticste 7 ae 
ee a Columbus, Ohio.” ce. eden 
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ae 7 ee | | Broadview Research and Development, . 
hee ee OE en: ae, _ «4127: Chula: Vista Avenue 
nee og ar ee Burlingame, California 


Sek 


2 Ee ay _ Task Engineer: 00000000 ea ee 

, | wee ee Mr. Frank Kelly, RCWIO ree at ahaa 
, : Intelligence Laboratory | ) 

RADC, Rome, New York 


‘Task Technical Advisors: 


Major W. B. Callanan, RCWIR 

| | 1/Lt. L..R. Buckland, RCWOO 
: * | a | 1/Lt. R. BE. Moss, RCWIO 
, ss My. A. L. Downing, RCWIP 


Intelligence Laboratory 
RADC, Rome, New York 


oe 


Objective: | : oe : a a 
( 7 This task will provide analytical data as an input to the WS-117L 

Planning function to determine intelligence requirements and design criteria. 
It is aimed at determining the optimum detail, volume, and accuracy of the 
"sightings" to be made by the reconnaissance sensing equipments, by spelling 
out the information requirements of the users and translating these into 

meaningful quantitative terms and specifications. Effort will also be | 

devoted to those areas relating the human behavioral characteristics to the 
intelligence processing and analysis functions. This study will include the 
exploration of possible applications of machine techniqués for the automation 
of the “non-judgment" work areas within these functions. 


(7) Task Ho. 39861 = Personnel, Training and Human pngineering Support 


Contractor: Initially an In-House Réfort. Eventaul contractor : 
not yee setereinet: pe 
Task Engineer : Dr. P. Bersh;: ROSH, fuman Factors. Laboratory, 
BE et ADC,” ‘Rome, "Héw York | 


a Kd 
yee 


aire 
ee. - 


‘The sevecties of this: task is. to ‘provide all necessary. ‘uman engiiseeriig” 
eee support for the Data Processing. Subsystem, | This task will develop criteria =~ 
a Oe and specifications for. training techniques, equipment, and simulators. “Ye: 4 

: ae ort 4, :will also include: the. production of: Qualitative Personnel Requirements | Information - 

“(QPRI) covering all analysis, intgrpretation, operator and maintenance. jobs ~ eae ze 
. required for the: ‘operational employment. of ‘this. subsystem. The Data Processing;: 


7 Subsystem is. extremely. complex. sand?" hence; ' -the design: ‘of “equipment and: the a. - me 


1 :;-dategration of components” into: lar ze r.units: ‘must. be ‘aécomplished in™ & manner. 
edie suites takes :full:, samy: 3 
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(b) | reduction in the ‘required time: and complexity of training 


; -'(c). more timely. and efficient processing of, information through- 
ae 4 out the. entire. subsystem. , nee 


+ ames Ee CE 


d. (1) ‘There will. be no development: doplication hsiiaii: this ‘subsystem | 


and systems 438L, 456; and 461L, but rather’ considerable ‘effort: will. be made 


to take advantage and exploit the similarities of ‘the programs for maximm 
trade.off of the attained equipments and techniques. This. subsystem will 


be made completely compatible with system 438L, and wher operational, euene. 
systems will be mtually supporting and complimentary in nature. 


| (2) ‘The operational exp loyment of this system will require that the 
number of photographic interpreters and intelligence specialist trainees be 
increased, and the new techniques resulting’ from this development may sequire 3 
modification and expansion of the existing training programs. 


e. Bactarouad History 


The concept for using a satellite vehicle as a platform for 
reconnaissance equipment can be considered as the natural outgrowth of the 
requirement for obtaining intelligence information of a potential e 
whose area and security preclude its effective collection by ordinary 
aerial reconnaissance or other means. The need for timely and continuous . 


intelligence information to assess a potential enemy's capabilities and 


probable intent has become. more critical as the advancement of technology 
has given them offensive weapons with intercontinental range and greater 
destructive powers. The impetus which motivated the military establishment 


. to foster work on new methods for collection of intelligence information 


came from the realization that current reliable pre-hostilities intelligence 
is required to insure proper direction of National Planning in development of 


effective counter-force weapons and counter-force strategy. The results 


of the numerous studies conducted since 1945 at the direction of the Depart- 


ment of Defense concluded that a Satellite Intelligence System was feasible 
and would satisfy to a great extent the requirement for intelligence 


information to aid the national planners in making decisions pertaining to 


-. counter-force strategy and paver cemene) of effective measures. against poestbtis 
attack.: | | 


| . The. concept of: the. Advanced Reconnaissance System te a. result: of 
studies conducted at the RAND Corporation. A study’ completed Ain: 1947. 
together with similar investigations by other contractors’ ‘conclided that’ : 
a satellite vehicle was feasible <3 a reconnaissance vehicle but “not as a 


. weapon carrier: In 1950, the. Research and Development Board vested satellite 
‘custody in the Air Force, and RAND was directed to. explore its. appetble: 7.3 
ae races AS _ | | 


ry ee 
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were, made to the Air Staff ‘in Late. 1950 and a formal report (RAND-217)° followed 
in April. 1951. Feasibility. studies. for eritical. . subsystem. 4nitiated. at. ‘chat 
time were- television: (RCA) » attitude control (Worth American Ayiation).,' ri 


= Vitro Corpora tion). 


No. 1115", dated 19 April 1955, RCS: DD-R&D/A/119. 
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‘Recommendations for: the ‘ARS ‘dexilopuent were nade: ‘y RAND ie Novenber . 


1953, and these were followed by: the final report (Rand-262). in February 1954. 


The Air Force requirement was written August 1954. Requests for proposal for _ 
systems studies were made March 1955, and the studies leading to this ak | 


went plan begen in June 1955 and were completed in June “1956. 


The present concept of operation of the Satellite Intelligence Center 
was evolved as a combined effort of the Intelligence Laboratory » RADC, and 


the various Air Force commands. As the development of the system progresses, the 


concept of operations may be re-evaluated in light of changing requirements 


with modifications anticipated. 


f. Future Plans 
The extent of future plans is outlined in Tab 1, General Design 


Specifications. Revisions to the basic plan will be accomplished . throughout 
the development cycle to insure — and valid decisions. 
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16. Project: 4597 and all associated task and project reports 
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Tasks : 


45940 


45941 
45820 
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Intelligence Classification ‘and Indexing Techniques 


Intelligence Coding Techniques —s_— 
Intelligence Data Presentation Techniques 


Intelligence Data Retention and Retrieval Techniques 


18. Project 4599 ear all associated task and project reports 
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45861 - Photo Interpretation Mechanization 
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Tasks 


45910 - Radar Target Data Processor 


45902 - Infrared Target Characteristics and Utilization 


45903 - Infrared Data Analysis 


20. System 438L, project 5532 and all associated task and project 
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45926 - RADINT Data Processing 
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h | General | 7 | 
_ Sematt “Statement of the Problem 7 
: . (1)- The primary problem dccciees ‘the wecabliateant: and ‘Seine : 


efficient Intelligence Data Processing Subsystem. This ‘gubsystem must possess. 


the capability of transforming the variety and. steadily increasing volume 


of raw data collected by the WS-117L, as programmed in the combined operational 
and development schedule, into meaningful intelligence which‘satisfies user | 
requirements. The fundamental objective and requirement expressed by GOR No. 
80(SM-2C), dated 16 March 1955 and SR No. 5 dated 17 October 1955 is to develop 
the WS-117L to be of maximum value to the U.S. Intelligence Conmunity and key - 
decision making agencies and individuals. ‘The WS-I17L will be an addition to 
the operating USAF Intelligence Collection System. It will have the unique 
capability of providing a substantially continuous “look” at those areas and 
things which are of primary and critical importance to the Department of 
Defense and other key government, agencies, such as the Department of State. 
It is anticipated that the constant high rate, high volume collection _ 
capability of the WS-117L will greatly exceed the standard data handling | 
capabilities of the intelligence organization. The planned USAF intelligence 
organization and structure will therefore require systemitized augmentation 
with equipment, techniques, procedures, and people to effectively utilize this 


newly collected product. ‘The timing and development of this subsystem must 


mate with the ARS development and operation and: must be compatible with, 
support, and receive feedback from the other elements of the intelligence 
systen. ; 


| (2) The fact that the WS-117L will provide, the capability of 
obtaining intelligence information of areas heretofore inaccessible to other _ 
collection methods makes it mandatory to obtain maximum operational utility — 
of the system during the development phase. Hence, there is a requirement | 
for essentially three versions of the Intelligence Data Processing Subsystem ; 
phased timewise to match the developmental growth and capability of the 
collection system. The problem is to insure sufficient capacity within _ 
the Data Processing Subsystem during its development to efficiently. utilize “ . 
the increasing volume of. data collected: by. the various develovsent versions : | 
of. the ‘patellite vehicle. 7 ae, os 


Ob. Approach ° 


(i) The aaaaes as set forth in the subsystem plan is based 


e : 
. 


<a). ‘Secure. ‘aseable tal ori tion at the por ee | 





Ma PER a 


e. 





iN 
; 





| toward improved versions based on the. ‘relationship of aac — 


osm ae 6 'O ani ces . * . 
* = oad AOtetie ie Gap * ot me. <4 
: ' 1s 2 . OMOA TONS & ne ne ow. 
. . : 


é 
‘doe: ‘ 
weer mtaun 


9 “a beene 


3 
'§ 


(b) - Encourage a. pattern: $e acta Pa Be growth 


and firm ee of . ‘the product defining needs. | 


: (c+)... state of ‘the art development, defintinn possible as 
Geaeetenunite in information yield (quantity. and — anf! a of” . 
handling (timeliness end are 7 on 





| (2) It is intended that this subsystem. isentbiaiii be ere to Ee 
match the realistic operational’ demands. and requirements for the WS-l117L product, : 
and to be compatible with the volume and type of system colléction capabilities | 
for each subsequent version of the reconnaissance vehicle. tt will therefore be 


ceases to serially: 


(a) Engege in italics and work leading to a data handitne: 
system design and simultaneously conduct technique research oriented towards e 
the requirements for the initial and interim operating systems. f 


| (b) Initiate the required equipment deve lopment programs 
and perform required engineering to install and test the system while con- 
currently conducting research on techniques and procedures. for applications 


to the more advanced facilities. é 
c. Solution 


(1) The sit icseeky underlying the development of the Data 
pcesueina Subsystem is based on conclusions arrived at through studies 
accomplished since 1946 by the United States Air Force and various scientific 
organizations. These conclusions are summarized as ‘follows: 


| , (a) Intelligence information of vital importance to the 
nation can be obtained by a Satellite Intelligence System. 


| (b) A Satellite Intelligence System is technically 
feasible and is practical for development at this tin. 


(2) «~The success of the overall program is dependent upon the 
. following factors which apply specifically ‘to the Data Toe paueyeren: 


cee” 
o", , 
_« 


(a) Continual cooperation and coordina tion batwean, the: 


United States Air Force and ew erometest the eS of thie WS=117L Sh 
Weapon System. 7 , ; . 3 ae 


eo, ee (b). The timely occurrence of deci sions. throughout the 
. system duvelcpuank to insure scheduling of effort £0 meet. thie ant hare dates 
, “eatablished: for. bas WS-LI71 — a a ae ae . ate eyes ie 
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. 2D Data: Proceszing: Subsystem for ARS, WSLL7L (cont. > | a . “ a ok : 


(c) “The iniaisliiies of pecioumaly, techniques ee ‘prbeadurss | 
and patipeeat through a growth program concept where the systen is. transformed — 
. ,from the more simple to the complex.’. The ‘growth will be im the direction.of — 
.* fnereasing the capacity of the Data Processing Subsystem. to handle. higher | 
quality ‘and greater quantity of more diverse Sete: f.e.,: visual, ‘ferret = 7 a 


‘ 


pee infrared, pocuteresy and rapidly. [oe oe | : ns ¥ 


| (3) The WS-117L cates feature which offers. @ continuous 
itieabeati chpability while enjoying high relative physical. invulnerabili ty 
over presently inaccessible areas must be exploited. It should be initially | | 
viewed as a revolutionary extension of aerial reconnaissance, with its collected. 
products immediately processed, evaluated and supplemented by pertinent | 
collected data from all appropriated sources. , 


, (4) In order to design a Data eeeagetce Subsystem to support 

a collection system as unique as the ARS, all of the eventual uses of the 

data must be known. Each separate use of the ARS data must be studied in 
‘order to discover all of the processing steps involved from the receipt of 

the input ARS information to the production of a finished output which satisfies 
that use. Once the uses of ARS data are determined, a subsystem design frame- 
work can be worked out. Simultaneously research effort can be startled to 

attack technical problems that threaten the successful development of required 
equipment. With the subsystem design framework completed, equipment develop- | 
ments can be started aided by the results of the foregoing research. Individual 
equipment testing will precede the installation and final integration to test 
and operate the subsystem. 


The Data Processing Sub=Syaten design has, been divided into a 
series of tasks. The division is based on time phasing rather than function, 
and as it is planned, the-overall systems ‘development: will progress from the 
first to the last. The general tasks areas are as follows: 


(a) Intelligence Parameters and Data Handling dase Studies 
(b) Simulation of ARS Data Input a 

(c) Subsystem Destee | | _ 

(4) Equipment Application and Technique Exploration. 2 | ; oar 
(e) Equipment Development. | | a a 
| (f) - Data Processing System Integration and Test 


eee 7 a (a). Personnel. | Training and Human Engineering Support. . 





. 
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“ Data Processing ‘Subsystem for Aas, WSLY7E Cesta) 


(6) Simulation of. ARS - collected pay In order to specify. | 


| the. uses of the ‘ARS data, a simulation, program must be_ carried out... Photo- ‘: 


graphic output ‘at simulated ARS . resolution: and quantity taken at ARS pepeth tion 


. frequencies mist. be obtained and analysed. Ferret ‘and Infrared ‘collection | 
outputs will aiso be accurately simulated. Working groups consisting. of 


prospective intelligence users and the “subsystem designers will collectively” 
determine the usefulness of the“data;: “and outline the ?requirements ‘for the ~. 


processing involved. These results will be used in a. subystem design phase.. 
which will determine the procedures and. characteristics of the equipment 


needed to satisfy the preceserne requirement. fe 


(a) Photographic cover will be produced of the following . 
types of targets at accurately simulated ARS scale VS resolution, commensurate 
with the various planned ARS configurations. This requirement will involve 


high altitude flights with short focal length cameras of known areas; which 


have both seasonal and non-seasonal changes, and slow change versus anticipated 


7 rapid change in construction, movement , etc. 


(1) Missile Test Centers 

(2) Urban Areas | 

, (3) Airfields | a ad 

(4) ‘Industrial Areas 

(5) AEC Sites 
_ (b) Repetitive photgraphic cover of the above selected 

target areas will be produced at normal small serial reconnaissance scales, 
approximately 1/10,000, so that the photo interpretation can be made on a 


week~to-week basis, unencumbered by exceedingly small stales.* This. effort 
will provide basic photo cover upon which P.I. studies should be made to 


determine the full effect such repetitive cover has on operating procedures, _ 


information extraction techniques and to uncover the data nrecenasrs altel 


_ involved in ia this information. | Sg ee, 


MThis. shat cover. should te’ flown: ‘on. a ‘achedule 2-3 ‘chibi daytins: ne 
“(vandom time ‘selection)” and. following 4. “supply: ‘build up “of new: data. should be 
= to ae comin ratghe's ‘Cover of the. same areas “for copia sen, * 


eee 
“tert -3S 7 
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Data Reoreeerns Subsystem for irs; “weil (cont. a 


* a: 


(ce) “‘baboratory methods will be _ divelojed to degrade: 


conventional aerial photgraphs go that they are respresentative of the 
' ARS scales, resolution:and contrast. These photographs. should be the . 


best representation of ARS photography that’ can be-obtained ‘without making 


high altitude flight tests... The purpose ‘of. _ developing such: degrading - 
methods is to provide simulation data as soon as possible to minimize the 


delay involved in poprat eins. ARS type: flight test data. — | “4, 


(a) Close work with mewbers of the tapalligecce 
community and other agencies noted below will be required to determine the | 


possible users of the simulated photography obtained in (a) and (b). The 
results of this investigation will provide fundamental data = to 
the efficient design of the Data Brocessi6 pete cen! - 


(1) ACIC 

(2) D/T Aq USAF 

(3) Weapon System Offices “(Weapon Guidance Input) 

(4) 438L 

(5) . Hq SAC _ oe 
(6) Ba TAC 


Estimates will be made of the quality of ground received data required to 
satisfy requirements of the users (with the aid of further simulation) to 


provide meaningful goals and objectives to the collection subsystem 
- developments as well as providing criteria concerning volume, flow pattern, 


analysis techniques, dissemination nets, etc., for the data handling 
subsystem designs. Simulation of the data input producés by the ferret 


‘and infrared configurations of the ARS must also be made. For any 
_ given ferret sensor and ground environment, the quantity and form of the 


data will be calculated and simlated. In conjunction with appropriate 
intelligence organizations this simlated ferret data will be examined to 
determine its possible utility. Electronic intelligence and communications 


intelligence data, quality and volume estimates needed to satisfy user require- 


ments will be made to provide guidance to sensor developments oo criteria 


- for. design of the. improved: Data Processing Subsystem. te 


(6): ‘Subsystem Design. The Data Processing Subsyaten will: be 


designed to provide for the efficient handling of the data collected by the | . 


various configurations of the ARS vehicles, The data obtained from the 


. simulation program will be a basic input to: this subsystén design and will 
provide the means of realistically determining user needs. Equipment — 
ee deve Lereents will ‘be undertaken. for all of ‘the = \gtamponesl ts of - scbeyites 
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: coe 


| as : specified by: this design. . The subaysten- design bias, vill. be a continuous es 
- effort, and using simlated data of Approved, versions: of the ARS, _ future | 
: requirements and growth of the Data Processing ‘Subsystem will be studies ae 


In this’vay, the early subsystem can be designed with. general awareness 


. of future systen requirements, and hence, should provide a framework. for in- a 
‘provements. The problem of Centralized vs ‘decentralized data: processing | ‘eo “a . 
cost, the technological and operational impli¢ations: of. ground ‘to iground _ ae 
transmission of data between ‘ground fntercept™ ‘statiéas as: a. “fonction: OE cg ey 


realistic delay time, as well as user. requirements must be. examined ‘and 
incorporated in the initial subsystem design studies. A continual © | oo 
investigation of existing, anticipated, and new ARS requirements, together 
with ARDC technical developments and applicable commercial developments 
will be programmed during the major portion of the cycle. 


Q) .The Equipment Application and Technique Experimentation | 


| Task, and the Equipment Development Task will be accomplished as outlined in 


‘the project plan. There are no specific items noted at this time since it is 


intended to base hardware developments on a firm knowledge of the potential 
_ input to the photo interpretation group (and hence utility) and on a well 


aid systea basis. 


(8) Data scoceasins Subsysten Integration and Test. This 
work will be done in two phases: > : 


(a) research investigation leading to the preparation of 


detail design specifications for fabrication purposes for the installation 


and equipping of the ARSIC for purposes of research and ah a test of 
the subsystem under simulated and operational use; 


(b) complete installation of subsystem equipment. necessary 


to efficiently handle the bed te visual raconperseance data is desired 


by 1 March 1960. 


During the intervening 6 months period, between that. date and the lst high. 

latitude scheduled launch, CPX-type operations using products of the simula- 
tion program for input data will be accomplished to check out and modify — . 
the individual component and overall. system procedures and performance. This 


- installation will consist of equipment. conforming to the best commercial 


engineering practices and where ——* ‘oeeipmese oe to tppttcabie: 


(a) This: work vill. include but Bot be Lind ted tor, 


. od. Weebaradaae spect fications data for all saul peank 
items peceseeey for operation of the agsic’ (excluding items in the AF inventory): 


ee a “‘Bquipment quantity ‘and. organizational Location lists 
stor inplementeticn of the “ARS: gate t Band ing Sobeyeten. - ,- 7 
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| Data Processing Subsystem for ails: cian. (cont. 


operation of the ARS data handling sybsystem. 7 
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3. Qualitative personnel requirenents. inform tion ree 


* 


s | 4. Facility requirement estimates and plane necessary 


| “for. implementations of the ARS data handling subsystem’on a research and develop- 
. ment: operational test basis. These will include, but not be Limited to, the. 


following (this excludes facility Sost, 7 includes equipment lay out 
restrictions): 


(a) Space 

(b) Accessory equipment 
(ce) Air conditioning equipment - 

(d) Power 

(e) Comminteations channel 

(£) Security (physical and communication requirements) 


5. Momenclature description data for each component 
equipment and major equipmeat group of the subsystem. These descriptions will 


contain a functional description of the item and will be submitted as soon as 


the essential mechanical and electrical eheracterzertce for descriptive purposes 
are determined. . | 


6 Proposed operational procedures for effective 


operation of the subsystem and integration of its output with the elements of 


the 438L System. These will include definitive data flow charts, file-up 

grading procedures, and special computer programs, in such detail that personnel 
trained in operation of the equipment per se and capable’ of performing existing 
photo interpretation processes could implement the subsystem on a trial basis. 


Operational procedures evolved while optimizing the efficiency of this subsystem 


will correspond to existing organizations and procedures insofar as possible. 


7. Estimates (cost and: manpower) for contractual 
technical services for the subsystem (facilities provided) in order to operate 
it on a one year research and development operational test basis. ‘This will 


include’ services for error and’ ‘reliability check outs. oe ee a 


| 8. Estimates of consumable material required. for 
operation of the subsystem on a: oae year research and deve! opmer.t operational . 
test basis (tape, eunee films, processing materials, etc, )« | 


9. ‘Completion of a detailed ARS data prtcaesice testing . 


-. program to ‘be accomplished. in the 6 month CPX test phase, which program is  =«s_ 
designed to. check out system. P! - 
| saturation vohereore etc. i 
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a Time Sequence of Developmen nti. 


_ ay As ‘previously stated, the. Data Processing Subsystem must 
provide: for the orderly transformation of the raw‘data collected by the © 


reconnaissance satellites into meaningful intelligence. The requirement for 
rapid processing of intelligence informstion is acute, and the problems of speed | 


are of higher priority than ever before. : Storage | ‘and recall components which 


encompass large storage capacity in’ small space must provide dacelligence a 


information in a very short search time basis for all users. — 
(2) ‘The development of the subsystem will be: from the simple 
requirements of handling the gross pioneer product te the more complex require- 
. ments of handling the larger detailed visual product as well as products of the 
. ferret and infrared collection media. The general scheduling of the a and 
their brief description follows: 


(a) Initial Subsystem - October 1960 - The basic. ‘subsystem 
cpakiguewcion must be chosen to achieve che minimum modification to ‘existing 


Q _ Air Force data handling systems now in R&D.. This subsystem must be of unitized 
design, so that later developments in component processing equipment (based on 
\ the improved collection techniques by later versions of the satellite) may be 


incorporated without altering the "basic" subsystem concept. This in fact may 
| be composed of many persons with easily developed assists to the information 
{ extraction process rather than automatic equipment. This system must have the 
_— capability of meeting the moderate functional requirements necessary to support 
the initial reconnaissance capabilities during this period and be compatible 
with other elements of the Operating Intelligence Data Handling Systen. 


| (b) Interim Subsystem - October 1961 - The subsystem con- 
Figucaktea mist be firmed up during FY-60. Packaging of components, including 
necessary modifications to commerical and/or military components developed under 
the initial subsystem must be completed during the latter part of FY60, and 
complete subsystem tests must be accomplished in time to insure a data reduction 
facility capable of handling the advanced photographic and ferret versions of 


the satellite. Again, the processed output must be compatible with the aad 


- Intelligence Data Handling System. ‘The volume of ARS collected data will eam 
Fk aaa three (3) times that of the initial system. 


| | . (ce). Final Subsystem - July 1963 - This. prraeres wil 
consist. of operational versions of data processing equipment,” ‘techniques 
and procedures not now recognized, but resulting from the logical: development of 
the previous two subsystems. Much of the final equipment: will come about as. 
a result of solutions to subsystem c:-srational problems encourtere:! in the 
initial and interim subsystems. The primary output of the. system will be all 
source evaluated ARS oe nrenee and/or finished eo which will | be 
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r 'Yy Data Processing Subsystem, for ARS WSLL7L (cont. ) : 


ted into the arte’ Intelligence Data Handling System existing in this | 
period and disseminated to other. special ‘elements of: the. intelligence system... : 


The volume of ARS collected data will be approximately.three (3) times 


that of the interim system: and ten (10), times: that of the. initial system. 


— (3): The technical responsibility for the task aréas listed . 
below must be combined into one contract in order to most efficiently. accomplish. 


the objective of this subsystem: 


| * (a) 
rn 
" (e) 

(d) 


ae 





Data Processing Subsystem Integration and Test. 


‘Subsystem Design 


Equipment Application & Technique Exploration 


Equipment Development 
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— _— £ Goutract Awarded 7 @, 7 . 
| .B. Fabrication of development | model started (Prototype ELight erticle) _ ; BE ta 

C. Development: model fabrication completed (Prototype flight. article) _ os 

D. End of ‘contractor compliance Kesitas of development model ‘(Acceptance test) 

0. Ground Test starts 7 

P. Integration with first flight (Completion of ground test) 


a” E. Completion of functional testing of development model to demonstrate 
» . capability (After flight test approval) 


J. Preparation of procurement data (End) 


K. Production engineering (End) 

, Q. Design studies completed : 
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DEM. | WOLLIL Project office WD | 2 
CULO - | Intelligence Lab, RADC R 
DSH, |. Human Pactors Lab, RADC -? 


| TOTAL: 








fotal 74, 400}120,100 | 131, 


Manpower Dollars: 
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SUBJZOTs Coordination of Wi<127L and 13-38 Intelligence Data a ee 


Randling Functions _ oe 


To: = Magor Censral: ile 4. Estes, Jr. a ase 4 

|  Aest, Demty Co-monder/Heapon Systen | 3 
Letacivsent #2, Na. ARUO - _ 
Wight-ratlerson Air Fores Base, Gao 


a. An aren of considcrabls potential avebias an the intele 
Uigence date hondling field coul? exist in the inplenantetion of 
ANDC Systen Requiresnnt Us. % which esteblishes the W5~i17L 
"Ldvenced Recomatissance Svetem and ARC System Requirement Ho. 
43 which esteslisnes Syaton L38L, "JSAP Inteliggonce Sata Handle 
ing Syston",  PFuravenca af both of these Syste dequiresznts as 
preasntly constituted without comlate and “contiouel mitual oo- 
ordinetion, awareness and understanding of tae work prorress and 
at technical declieicns wede could saslly wastes tec!mical panpower ond 
{ : | dndustrisl resources eireaty in short : supphye 


od 


2. the respnctive sve tons Sanereaant ani tachnical enservise 

| ory groups should tazrefors cocom completely faniliar with both 

; prograngy. Continued effort shovld ha mode to effact timely linison - 
and fnsure that the results obits in wieoa prozrene are strtnsle 
Ay comatinio., It woul scan tat this is the mdndicun action: 
roquired urisy the cirquastsnces te insure tha sculeyuhent of witle 
nata Air Force goals, The 2 Asril ae WIL7L Zyeteuw Leveloonont 
Flen and Projote Nos, 1759 through 1763 inclusive, ere thers?ore 
subsittec for your detaliad review, These decpmante sheuld provide 
a clear welerstending of the WSel17L Program socpe, timing axi 
sequirarents, an the aimilerity of the data handling portion de- 
soribed in Froject Xo. 1763 with Syaten u38L respenpibilities. | 


3. Zo indtiete and extend this progran: ooordinatson effort, 
: it. ds racuasted that your heaiquerter: prepare and subst to 
- ‘Western en Division detailed sommante and Peogamantations 
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1YPE-OF REPORT oT Bin 
RDB. "PROJECT CARD " _Haw Project, ia 
1. peOdeCT TM. t 
ELECTRONIC ‘RBCCRMUATSSANCE sup 
: SYSTEM FOR ARS ; WS117L. 7 
(UNCLASSIFIED: ‘TTts) SUBSYSTEM F, WeLITL ae 
3 , : ‘| 2 pril 1957. 7 
| a tASIC FieD On SUBDECT ; core 7 BOOPEAD CR RIRRET, NORD TA ON, OBR PE 
ay - | SA-9A, 9B S 
Stategic Air Warfare System, —— |46-BLectronte Countermeasures 110, 10-9 . 
__ 1a7L co 
6. COGNIZANT AGENCY ° 1a, CONTRAGION AND/O8 LASOEATORT | CONTRACT W.O. WO. 
Air igri Development 
Commar ieee... 
| HQ ARDC, WDD Ti . Ny d Aircraft Corp. |AF04(647)-97 
’ ; parson 
EY 1343 
10, REQUESTING AGENCY 
HQ USAF | 
11, PARTICIBATION, COORDICATIQN 
USAF /AMC-P USN/CNO~1 
{ _ {SAC-T USA/C/S-T 
ADC-I OTHER/CIA-1I 
: ATC-T 
we oo FATIC“1 
$2. REQUIREMENT AND/OR JUSTICATION | ota cemrenee ne Thee OE Es 
“* Blectronic reconnaissance using ground, shipborne or conventional air-— 
borne stations is seriously limited in penetration beyond the borders of the 
- {Seviet Bloc. The Advanced Reconnaissance System will provide a satellite 
3 Slvehicle from which electronic intelligence information may be obtained from | 
‘B58 signal sources located well within the borders of the Soviet Bloc. Although 
| Sy the peculiar environmental conditions and operational circumstances will affect 
nw = pe the quantity and quality of the signal data obtained, it is a ae al that — ; 
- “ea pate)? teenee will be derived to justify. ‘the effort. a es fo ok. 
R29 | The deve ionadak of an electronic reconnaissatice subsystem ts necessary © of Be 
| 2 ‘|because existing systems ere not capable of operating unattended in che. environ- ) 
; o mental conditions which will prevail in the satellite nor are they capable: of 
is 3 cz performing the desired functions. for’ the. volume of traffic anticipated. 
geal ~The. intelligence provided by 4 an. electronte. reconnaissance subsystem’ from: a 
a 8 a satellite vehicle is expected 6: augment: the. information ‘available from [P| 
. ve existing sources. Data may also be obtained which. ‘will. provide. guidance in the. ee 





Discs [direction of other intelligence. gathering” ‘efforts: This. subsystem: will’ ‘provide: Ce : 
ae [knowledge.. of Soviet mand eeey wee aes at ek capability: Lage aio Statens Kang - 
aR sad appt oxim ate dit : iti Mois it ge. of: wes 
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: 
Te will also proves indications of Sovist military and tachnologtent progress, 


21a. ‘Brief and Military Charactartetice 


The Electronic Reconnaissance Subsystem. will be capable: of. detecting, “ 
- measuring and processing. Stantromepentte stone eatin: from a areas of = is ES 
interest. ee 


; The equipgent will gather information describiig the signal parameters. 
and location of unknown emitters. Each flight will attempt to accomplish a 
predetermined intelligence mission. Information received by the. ‘ferret subsystem 

will be stored for subsequent re-transmission to the ground data link. Ground 
ann vere and data reduction will be. performed with the rece: ves data. 


’. Approach 


Ferret euipaent will be iowtieeai to satisfy ‘ceaiiteieate based upon 
considerations of the electronic intelligence objectives of the United States 
that may be satisfied by a satellite reconnaissance system. Design and. 
development of the pioneer equipment can be initiated immediately in order to 
obtain some intelligence data as soon as possible. Study must proceed 
simultaneously to establish the intelligence requirements for later missions | 
and to develop the specialized equipment needed. In all cases, the equipment 
will be designed to satisfy certain specific intelligence-gathering missions. 


| Initial configurations of the equipment will gather data of primary 
iritelligence importance available to a satellite reconnaissance system. The 
equipment will be capable of identifying the presence of known signals and 
- wnknown signals within each of several frequency bands. Accuracy of information | 
concerning frequency and ground location may be eecrenere to ‘optimize intercept 
probability. 


SF 


Later seaitiguve tions: of the equipment will be tailor-made to perform 
specific intelligence missions. Improved accuracy will be cate aie measure- 
ments such as ‘Sround location and signal parameters. : 


‘The physical environment will present several major problems to be. a, 
overcome.. These effects include shock, vibration,’ cosmic and nuclear radia- .... 
tion, meteorite collision, micrometeorite errosion, and low. _pressure. Other "=: 


problems. include: (1)..obtaining a: long-life power: source,. (2) ‘providing: equip-. - er 


ment with high reliability in unattended operation, (3) designing ‘antennas which: 
have the desired beamwidth, ‘gain and size characteristics, (4) dctermining the 

| optimum settings for. ‘signal oe penauldtns etc., and G)- i 
eee restrictions... _ 
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| spqnET-TrTe: ELECTRONIC RECONNAISSANCE SUBSYSTEM FOR ARS; > ana 2 aptil 1957. 
eres TITLE) SUBSYSTEM F, WSLL7L 2? | a ee 1760 


c. Sub system Tasks a oe ma _ ee pare | 
- (2) scahng Task 39822. Pioneer Ferret Recomnai ssance » Equipment. 


a - (b). Contractor. Locklieed Aircraft. Corperation, - - ee 
7 _ Sub-Contracter: Not Determined. si o cane wh 
Task Advisor: Le W. Krag, WCLR, WADE : = : ee 


ed - x” “ 


(c) Objective. The Pisheer configuration ~will gather basic | 
intelligence data about two types of signals: | | 


i. ‘Known signals - Signals whose basic parameters 


match certain known patterns. 


2. New signals - Signals whose basic parameters deviate 
significantly from known patterns. 


(d) Approach. Knowledge of the characteristics of various 


Soviet signals will be used to design a portion of the equipment for. maximum 


probability of intercepting known signals. Sufficient accuracy must be 
maintained in measuring the basic signal parameters to permit sorting, of 
known signals from unknown signals. Equipment will meet the requirement 
of determining the approximate geographical locations of known signal types: 


and determining the existence of new signals in certain bands where emitters 


are suspected. 


Other portions of the equipment will use broadband antennas 
and receivers to permit the monitoring of selected bands where activity is - 


presently unknown. Only the presence of signal activity within each of several 
broad bands, and perhaps a rough measure of certain parameters will be indicated. 
Accuracy of information concerning frequency and ground ‘Tocation will be 


sacrificed to optimize intercept probability.  —. : 
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ae --SECRET-TITLET. ELECTRONIC RECONNAISSANCE ‘SUBSYSTEM. oR As, eu 2 April 1957. 
oO Se saacrnaslaas! rm) SUBSYSTEM F, WSL17L | : Proj 1760 


., The ; pewiiataais saiyala of. the signal which, is tobe - i 
accomplished aboard the satellite will require circultry which is well within 
the ‘state-of-the-art. Each frequency’ band of interest will: be allotted a. 
| yecorder channel, Time also.will be recorded in ‘synchronisa. with the signal 
+, dnflormation. . Recorded data will be- -such. as_to° permit a 10-Ke bandwidth for. | a 
_ gach recorder channel. Measurements will be" “made of: ‘the ‘allowing: parameters: wee 


i. Radio. frequency 
. 2: _ Ground location 










Playback and transmission of the data to the ground will — 


be accomplished by a telemeter link. The telemetry output on the ground will 
be stored on | magne tic tape for subsequent analysis and reduction. 


ad Ferret subsysten functional control will ‘be provided by an | 
' interval-indicating programmer which will be re-set by command from the ground 
after each transmission period. 


rata 


(f) Test and evaluation. Of prime importance to the success 
of the project is the specification and implementation of rigorous environmental 
and operational testing for all components and assemblies. All portions of 
the system will be avalintee both Andividually and as an eoeeres part of the | 
complete systen. | : : 


> 


6e 


(2) (a) Task 39823. Advanced Ferret ‘es conmalasancs Equipment 


- (b) Contractor. Lockheed. Aircraft Corporation 
_ Sub-contractor: Not yet determined 
Task Advisor: Lt. W. Kram, WCLR, WADC 


on, . . vane . 


(c) Objective. The Advanced configuration will be designed to 
overcome some of the limitations of the Pioneer equipment. The Advance Con- 


- figuration will be capable of. determining with Sree: accuracies auch: detatis - 
- as ground location and signal: parameters 22 i 
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| (4) ioprouek. Parameters and pccuvacies will be established: ‘by 
correlating state-of-the-art techniques. with the current intelligence know-" - 
ea Sot ledge and desires. Based on the results: of the Pioneer. evaluation, .reconnsis- 
ya. gamee will be extended to. addi tional: ee ‘of ig —_— — and. tO. 
ee pecerernte areas of E Aaterests ie 
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“CONLAssIrED TITLE) | SUBSYSTEM Fy: wW.l7L 2 Ts Prog 2760 | 


(e) Characteristics. | ‘The Advanced: sae rere nes will -be. composed 


_ of. ‘two types of receiving equipment. . The first. type will :accomplish’ the. 
- purpose of obtaining more accurately: the Fédio. frequency and other electrical 
’ properties of the signal. It will:.consist: “of a frequency-scanning receiver 


capable of permitting PRF. analysis to. within a fev per cent. The second’ type 7 


Ww 





will accomplish: improved. locational ‘accuracy. It will consist of fixed, ~ 
tuned receivers of limited bandwidth capable of utilizing. wore’ ‘sophisticated. 


— dtrection-finding techniques. - Both types.of receiver equipment will require 


research and development programs which should be started aaring 1957. 


Data analysis for the Advanced equipment: will be. similar. 
to the Pioneer except that more pulse width categories shall be considered: 
Amp Litude quantizing will be required to permit scan patterns to be analyzed 
and to permit null detection direction-finding systens to be employed. 


3 Telemetering, programming, and ground analysis shall be 
similer to that employed in the Pioneer configuration. 


(3) (a) Task. 39824. Surveillance Ferret Reconnaissance Equipment 
(b) Contractor. Lockheed Aircraft Corporation 7 ’ 
Sub-contractor: Not yet determined. — 
Task Advisor: Lt W. Kram, WCLR, WADC 


(ce) Objective. To provide answers to specific intelligence 
requirements in the radio frequencies of known or suspected enemy activity. 


by means of the satellite ferret reconnaissance vehicle. Surveillance equip- 


ment will be tailor-made to provide a sapanertey of performing specific 
intelligence missions. : 


(d) Approach. On the basis of previous satellite guctan at seance 
data and national intelligence objectives, continuing refinement: and 
sophistication of equipment and techniques will be performed. Frequency cover- 
age and measurement accuracies will be extended as required. es 

(e) Characteristics, ges Surveillance equipment will utilize 
previously developed ferret equipment and techniques where applicable to the 







in. long distance scatter propogation links. Parameters.,and acct esc pure | 






- ment will be determined by intelligence ‘Fequiresents and, ‘the current atate-of- 


the-art in electronic techniques, _ i 


| Palemetering, programming, and: ‘ground faliieelis should follow 
the lines of action: of the previous ferret: systesis where: applicable. Coatinu- 


aise co a ge 
A iid 
Ye é 


ing analysis of the equipment capabilities and the Latelligence, objectives 


is essential to insure that-specific | missions can Yes ae “andl hae," 





sina \ eee areas: eo z: 


eoee ots ar Pad stan pinesier ace —~ reams ow 


- 
e 88 je 
ae wlerste gs Pee Pi 
oo “ie — 
+ bad £ 
“ 
a 
=. * 
. 


Rae . 4 ox “> .- ae ve. 





cee | sacar “ELECTRONIC RECOMMATSSANCE SUBSYSTEM FoR ans, with, 2 april: igs 
on : ’ (ORCLASSTEIED Tims) SUBSYSTEM wy wS1L7L ae | "Proj 1760 


a # 
t= 


ds. Other Information - | ree : 


eels 


Bere 


| , 2% “Work: of a sintlar nature. is currently, being carried: on vee ground 
: based and airborne reconnaissance systems.: However, the restrictiotia.on 
size, weight, | ‘feliability, and: operating | environment Jake ‘unigoe to “this. 
system and préclude usage of equipment. not ‘spe: cifically “designed. ‘fora ferret. 
sateli{te. Because of specialized: capability: required it is planned. that © 
the majority of this subsystem will be“ developed by a ‘suitable subcontractor 
to Lockheed Aircraft t COrporstron: 


cal 


e. Background Histo 


Studies have been made as long ago as 1947 by Project RAND of the 
-- Douglas Aircraft Co. to determine the problems and feasibility of launching 
: an earth satellite and the tactical considerations relevant to an earth — 
satellite. Recent studies of the feasibility of a satellite reconnaissance 
system were completed by Lockheed Aircraft Corp., G. L. Martin Co., and 
Radio Corporation of America. — 


f. Future Plans See Text 


g. References 
Quarterly and Final Reports on Contracts: 


AF33(600)3104_ 
AF33(616)3105 
AF33(616)3106 


~ 


6zZ 


; Project RAND, Daualas Aircraft Co. a aoe RA~15021 through © 
RA-15028 and RA~15032. 


B. Signature and Coordination Block: — | 


Cu 


WILLIAM oO, TROBTSCHEL 
Captain, USAF. 
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: = SPARE ' SUMMARY OF THE STUDY 





aes a e et i. ee 
RE “At the’ request of the Western Development Division, The Ramo- - Wooldridge a 


ee ME 
ee. Corporation has conducted a feasibility study of the possibility of obtaining useful oe 
“eS ecienitific measurements during research and development, training,. and opera- ‘e 


aS — tional readiness flights of the Atlas, Titan, and Thor* ballistic missiles. This ae 3 
o part o of the report summarises the conclusions ‘of that ormsy: and Parts 2, 3, and 405 
present pertinent details of the study. 


N21 The Basic Idea and the Policy of Minimum Interference | | 
kK - Starting about two years from now, a number of IRBM’'s and ICBM's will be 
flown on training flights and flights to prove out operational readiness (confidence 

— firings). A live warhead will not be carried during most of these flights. It has, | 

(3 been proposed that instead of replacing the warhead entirely by a dummy warhead, 

the space and weight made available could be used, at least in part, for instruments | 
for making scientific measurements of the uppey atmosphere and throughout the | 
negees af space which can be observed from the missile during its flight. 


Since examining the problem more closely, we have come to realise that 
_ there are. several places besides the nose cone where space for instruments is 
|. readily available, and that there are somé practical advantages associated with 
:, Utilising these spaces, rather than trying to pack the instrumentation into the | 
exact space vacated by the warhead. If the instrumentation package is not placed 
=. _ in the nose cone, and if it is deemed desirable that the nose cone should behave _ 
ois fo normally during re-entry (so far as deceleration, trajectory, heating, and fusing 


oe 8%, 
"the normal warhead to compensate ‘for the: ‘weight of the instrumentation. On the 7 
. other hand, ‘if some range can be ‘sacrificed in the practice flights, the missile or ue 2 
stake ott —— could be allowed to exceed ite denign value by the ° weight of the .. 







oe 













ba . “ wig F. vt 
en te pe 7 a : Eide SASS ae x rinse ta "y aR 4 ° 
“ate = 
: ‘ eeg = - sere *. ‘ ‘s Dell a ~ ate? 
_"t ‘ , ° a' > . : . : wt. 

° * , Sitaieben , ae 

“. ty Can 

F an 


aaa “ 


“4: gh hoe not 
aids: ") East sleo foz. i 2 







. 
i z = 
* : : ar er, Ty) “3 ' ees? a ese 
cai rasan patna ors ‘Ga } fs aks : ry i ae a o4 
Tee ee ee =: ee ae See raced, © AP ENE AR oR] A Ake Shee Ro we’ Meee 
ens ea oe Ege ae * we: Om on wey me een ee 


ae Oe ot 


2 are concerned), then a dummy warhead will: ‘have to-be used in the nose-cone. “ie | - 
ae * maximum range is desired, then. the dintamy warhead can be made lighter than; phe 


ate ae ty 








ng up to several hundred pounds.” “No modifications of-the: midaile. are re: = 2 E Ets fe 
= Oye: ed other than relatively minor structural modifications. for attaching a self- =: eae 7 
f ; ‘to A sd package . which would include instruments, power supply, isiennaiaiia | ee : 
| t aindl whatever else is necessary to carry out the experiment without any tie-in fo Lo 
| prndaiaile power or missile communications. Be 

f ee S Throughout the study, Ramo- Wooldridge has operated on the premise that | 

“ the scientific measurements program should cause minimum interference with the 
effectiveness of training or with the operational readiness capability. Consequently, © 
| the experimental packages have been planned to require a minimum of modifications 


to the missile as well as a minimum of interference with the countdown procedure, 2 


oo 


Se appears that there are two classes of scientific tests as viewed from the | 
‘stan point of those who are responsible for training and operational readiness. The 

|. first of these is the completely. noninterfering test,: wherein the addition of the 

| instrument package to the missile must cause no change in the handling procedure. 

| The countdown operation must be completely normal and the trajectory unchanged, _ | 

| and there must be negligible interference with accuracy, re-entry conditions, or — 

measurements in the impact area. It may be assumed that, if these objectives can. 

be fully realized, the Air Force will permit a significant. fraction of rn and 

Feadiness flights to be used for scientific data collection. — . oe 


:. | ‘The second class of scientific experiments are those which involve "disturbed | 
flights, * Here again the object will be to cause minimum modification of the missile 
and minimum interference. with the countdown procedure, but in other ways the 
Bt) " ght would be abnormal. For. example, the ‘missile might be: flown along a lofted * oe 
Serajectory in order to. obtain greater altitude.. Or the nose. cone might be replaced \/ 
by: aipowered vehicle capable of bringing a payload of instruments into a satellite 

orbit. or. evencna = feetighe trajectory to the moon.. _ Because such "disturbed 
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ae Ey a r launching lunar rockets and some satellites. 


os é Again. we should like to emphasize the importance attached to noninierference 


4 ie cle | the countdown procedure during the "“noninterfering flights. " There should be 
Ade. 


‘20 need to have personnel interested in the experiments in the vicinity of the launch~ 
jie stand during, say, a five-hour period preceding launching. As mentioned above, 
+ the experimental instrumentation package should be completely self-contained, in- 


= aholie its own power supply. There should be an acceleration-actuated ewitch which 
— turns on the power during the boost period, thus eliminating the necessity of turning 
: on the power as a part of the missile countdown. Similar design philosophy would | 


be used throughout, so that there need be no contact with the instrumentation 


; package during the hours igemantiagety preceding launching. 


i oo Table 1-1 gives a summary of possible flights for the years 1959 through 

_ June 1961. & was assumed that about half of the flights are instrumented for 
scientific observations, but that only one out of ten is disturbed; thus the table gives 
a summary of the scientific measurements program which Lene be conducted during 
” those years, 
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ad be flown from the 10c es Cooke Air Force Base, a few of the “disturbed + 
fi ghts* tight be launched from AFMTC, which is better instrumented for telemétry, . 


| Only the IRBM's and ICBM's intended for confidence firings have been discussed 
aA 80 far; there are a certain number of boosters, however, wilich are intended for | 
. research and development flights from AFMTC. Generally speaking, these fights 

» whl? already be loaded with instrumentation associated with the more immediate | 

“" problems of getting the ballistic missile to function reliably or trying to under stand 
re ¢: Why it has failed in some .particular aspect. It is possible, however, that some 
qpissiles may be fired to learn more. about a specific design problem which has been. 
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eg oe - smisesiceon 7 te 0 tt/0e1, Ahels : directing t the trenentastion 
3 “Wajer 2; Brown, ATOOP-00-H, ih, WAF was prepared for your 
“2e This'effice. has ‘peepared-al2. bub Seetton Ii ‘tins ‘tvatted ae 
concept, im accerdance with Hq USAF*s informal request in | 
Ge ‘femorendua of 23 May, Attachment #2. Section IT entitled "Organisation" 
ce : was prepared by ‘the Reccenaissance Brauch, Operatiens Coatro] Division, 
ae _ Ddrectorate of Operations, D08/0, Hq USAF, APOOP-O0-R, and a copy hand~ — 
carried to WOTR by Major R. Brown of that office during a visit on 4 
June, Major Brown reported that thié draft section was informally co- 
ordinated by his office prior to 4 Jime with B/G Walsh, Deputy Dir- 
9  ector of Intelligence, AFOIN, and W/G K. P. Berquist, Director of Oper- 
N ations, AFCOP, These officers and their staffs favorably endorsed the 
eventual assignment of WS 1171 to BAC and the immediate assignment of 
an IOC to ARDC (Par. B, J, K, and L). In addition, representatives of 
4m SAC were subsequently informed by Hq USAF of this informal action, 
elc | a 
BS 3 Please be advised that we have followed the action reccumend— 
( 2 ed in your memerandua of 1 Jume which expressed concern about the 
ABB timing and organisation level of introducing the IOC aspect. However, z 
So ee ee | . 
“<Q ARDO's I00 role were discussed with the By USAF representatives during = 
:955%™ ‘their 14-16 May visit. The "Organisation® section was an outgrowth of | | 
O20 that one meeting with WIR although a nusber of subsequent internal air | 
Oi staff meetings vere held between Inbeetorates of D0S/0, during the week 
$33 of 20 @nd°27: May. 
. Be | “y | , 
ava he DOS/0 plans to use the atbached rough draft sé a basis for the 
Za first official draft of the Preliminary 


Operational Concept which, wher 
a _- prepared will be circulated through the Air Steff, Hq SAC and AFEMD, 

| ‘Hq ARDC, for formal ccmments and reecamendations ropa haa eaa f 

: Operational Concept receives formal official sanction, . 


c \¥ |. Magar R. Brom requested that the attached completed draft be 
een oe forwarded directly from this Division to him via Lt/Gol Ahole to insure 


2 gntrelled and oe gee hal should, be considered: atts sets ts 
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ROME AIR DEVELOPMENT CENTER _— oo 


Air Research and Development 
: UNITED STATES AIR FORCE 
Oriftion Air Force Base, Hew York 


Office of 3. +7 : 
THE, COMMANDER oo MD January 1998 


aad 


SUBJECT: Source Selection, W5-L17L, Subsystem I 


-—6- TOs : Director of Procurement 


Rome Air Development Osnter =| 
Griffiss Air Force ane sia ate 


le This Se to oonfizm my verbal orders of 10 Jamary 1958. 


2. The selection of the Ramo-Wooldridge Corporation as the 
source for WSel117L, Subsysten I, in accordance with the findings 
of the BMD/RADC Source Selection Board, 4s approved. You ere | 
directed to initiate immediate procurenent action and enter into 
megorsa tious with this contractors 


SIGNED. 


D. P. GRAUL | 
Brigadier Gengral, USAF 
Commande | 
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¢ ) . Oo Time Phasing of the Site Selection Board actions. : CL | 



















a 
ae = * y g a 
Sa tae ee ee ae 
af . ae ee .. Ves FP Fj ampase — o oe 
3 “ roe ome or Z <o june, 7 Fi | . 
ie 7 . a Yar ; 
: ot” n vin - — ae PMS yes : 
| ; | 1 bd | hh on oa 
ta . bebe ma Se 
: Fi o's a a 
- fF ust bees 
— «%, 
.] ee 












T-12 YEAR: 


Bue HAL Se ce. BA 





, 
| 
54 

oo 
bs 
om > 


a z 
-@ © 
ree 









+, + u% ve . 
. oy eee ie 


< a 














* , « - % . 7 | 
: s : c i “e* - * . 4 4 ae . « . « . ees 7 . 
a . e* s 8 . .- ae . x ‘7 : : 
a tate 8 a° oe 2 oo oe Soke aeee : a # ; : 
. Pa ‘ ey . “ oe. r P : is RB: 
4 





et: wo 4.” oo 
. : : 








> 








8 
a 
ret 


at 


ae as 
avg 1 @ 


Le Se 
aA hl 
* oe Ge 












. ; a) . 
on Mary 
ashe 


‘ : 
. teas ht - SA " : : 
a oS ae --+ . ra * 
‘e . at * oa we ae | a 7 te “3. pr - = = 
. + “Oe FP : : ri ’ ha .e ; . : | ; 
. s ; aS *. . o, Pt oe & Pe ae a i oe . ¢ pe * 

r . i i . . 2"e z 53a | | 

: | Y ¢ . ot 
: Sy re ; 


Wve et tam ee 


4 
2 


vrw, * 
- oh oe : 


ae AE: oy 


aa 
Y 
3° 
$ 
z a 
ae doe en a ty 


+ 
ea ee 
s « } “ ° 
Oty eer ae 
=~ *eta © 


sae ; 
eng 

4: 

* =<ys- oer ote 








found the relative over-all evalyation ofthe four é 


a ty 7m 
(j | are dpe y-Ypany ape. = fo dame 


RCA 
TBM 
EK | 


te, 


bb26.5 | : 
329350 ae 


| 903565 | | te 
> § . $6» Collonel. Burhana, Co-chaixaan of the Board, briefed General 
“en phicns Cenoerning ‘the. = : pong and 













eee eral at me 





. 
’ 
. 
s . 
* 
a2, © 6 ae ae 
oe - 3 ate 
pi : ne 
e os : 
a “e.. ee 
Soe =! 
. Prd 
=e 






fee 
eae 3 9 “oe + 


: . 6 . ~¥ er, 
Te The ep eae a pas 
? yao ee €) pie 


. 





eo 
. 
ue 2% 


ef 
Ae 9 - 





- 
wees 













 UBAP: 







« 
a . wee er ’ - 
‘ $ . 2 
bn a a ee ‘ ita 
. =» vgt & , 
eT nae 
erate Een *, f8 our 

















wee ee OMIT E Tepe ne 


ret" “she. A Te at Gee | geese, . os 
Pe ies ba eae Pet ane Mee oe EOL ONT Po 







. ayes a ca eee . i ater gen ge re att SEES, Ss hie araet map en® 
° 5 pee ge eae : ‘ a ee of yey. Sy ae SEE 





Dene Ne 


a 








a 
* 







y Vase red 
ea é -s 


’ 
a 7 


‘ 






Paty vf 
¥ at DePe 
winks 















ts Ae 
ead 4 
"40 Ft Pe 
* wee “6. 

























- id Ld a 
es . ie oe Bo gy ate 





ety, eS . ban ng tent se: . : f : ‘ ’ Y Cia en, 
CE LPO Sas Se 0 ae ~pi sh 3, 28 +t EN a rit. al seit leather atin ale cane or a ts 
DT. ETL ARR. rte witli enh, Un ania ds EM gars tone aS ane SE AOL OS eh 
ine n Stee pM ee tt eT, ’ 


s . sta o> ees : + ever aey I oret 8 @ {i eraagarate 
. pes ae ’ _ Pur e” te ** fave oe teen Reef rw, 4 x A 
Pee ee 
Re Ee oe 
a at oe fee Ne rae 
pian Sm a Ee Be te Se 8 a 





















- va * ° se ~ “es BNe sania ‘ 5 

ae oe 2% : es ae F 
es 7.8 194 Bi coe 8 
epee eae Ut. | Ta 






re ieee 
ee ae 








fs . 
atp 
fe 






_ ; 
tT 
. A hee 











ites * 
“sate ae 


ne 


er ar one 
. 


e 


- ee we * 





. 
~ we, 
oo” 


ett ite te we me 
. 


aie 
+ 








- "We ae 
ye 1 








ener r+ os 
2 
*, 


iy 
Pw, 





“a 


el Inspection 
Office of the Inspector General 


Director of Readiness, and 


Major General, UBAF 


JACK W. 
Materi 





